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Descdptfon 

This invention relates to new indolinone derivatives of interest to tiiose in the field of medidnal chem- 
istry and chemotherapy. More particularly, It is concerned with a novel series of oxlndole-1 -alkanoic ac- 

5 id compounds for the control of certain dironic complications arising from diabetes mellitus (e.g., diabet- 
ic cataracts, retinopathy and neuropathy). 

Past attempts to obtain new and better oral antidiabetic agents have, for the most part, involved an 
endeavor to synthesize new compounds that lower blood sugar levels. More recently, several studies 
have been conducted concerning the effect of various organic compounds in preventing or arresting 

10 certain chronic complications of diabetes, such as diabetic cataracts, neuropathy and retinopathy, etc. 
For instance, K. Sestanj et al. in U.S. Patent No. 3,821,383 discloses that certain aldose reductase inhib- 
itors like 1,3-dioxo-1H-ben2[d,e]isoquinoline-2(3H)-acetic acid and some closely-related derivatives 
tiiereof are useful for these purposes even though they are not known to be hypoglycemic. These com- 
pounds function by inhibiting tiie activity of the enzyme aldose reductase, which is primarily responsible 

15 for catalyzing tiie reduction of aldoses (like glucose and galactose) to the con-esponding polyols (such 
as sorbitol and galactitol) in the human body. In this way, unwanted accumulations of galactitol in the lens 
of galactosemlc subjects and of sorbitol in the lens, retina, peripheral nervous system and kidney of dia- 
betic subjects are prevented or reduced. As a result, these compounds control certain chronic diabetic 
complications, including those of an ocular nature, since it is already known in the art tiiat the presence 

20 of polyols in the lens of the eye leads to cataract formation and concomitant loss of lens clarity. 

The present invention relates to novel oxindote-1 -alkanoic acid compounds useful as aldose reduct- 
ase inhibitors for the control of certain chronic complications arising in a diabetic subject. More specifi- 
cally, tiie novel compounds of this invention are selected from the group consisting of 3-substituted 2- 
oxo-indoline-1 -alkanoic acids of the fomnulae: 

25 



30 



35 



40 




45 I XI 

and the Ci-Ce alkyi esters and primary amide derivatives thereof, and the base salts of said acids witii 
pharmacologically acceptable cations, wherein X is hydrogen and is hydrogen, hydroxy, fluorine, 
chlorine, bromine, C1-C4 alky I or C1-C4 alkoxy; or X and X^, when taken separately, are each chlorine, 

50 C1-C4 alkyi or C1-C4 alkoxy, and when taken together are -OCH2(CH2)nO- at the 4,5-. 5,6- or 6,7-posi- 
tions of the molecule wherein n is zero or one; Ri is hydrogen or methyl; R2 is hydrogen, C1-C4 alkyi or 
phenylalkyl having up to three carbon atoms in the alkyi moiety wherein said phenylalkyi is optionally sub- 
stituted with up to two chlorine substrtuents on the phenyl ring; R3 is naphthylmethyl. furfuryl, thenyl, 
benzothienyl methyl, benzoxazolylmethyl, benzothiazolylmethyl or phenylalkyl having up to three carbon 

55 atoms in the alkyi moiety wherein said phenylalkyl is optionally substituted with up to two identical or non- 
identical substituents on the phenyl ring, s^ identical substituents being fluorine, chlorine, bromine, tri- 
fluoromethyl, Ci-C4 alkyi or C1-C4 alkoxy and said non-identical substituents being chlorine, methyl, 
metiioxy or trifluoromethyl; and Y is hydrogen, fluorine, chlorine, C1-C4 alky! or C1-C4 alkoxy. These 
novel compounds cu^ akJose reductase inhibitors and therefore, possess the ability to reduce or inhibit 

60 sorbitol formation in the lens and peripheral nerves of diabetic subjects. 

One group of compouncte of the present invention of interest is that of formula I wherein X is hydro- 
gen; X^ is hydrogen, hydroxy, fluorine, chlorine or C1-C4 alkoxy; X and Xi, when taken separately, are 
each C1-C4 alkoxy; Ri is hydrogen or methyl; R2 is hydrogen, C1-C4 alkyi or phenylalkyl having up to 
ttiree cartwn atoms in the alkyi moiety wherein said phenylalkyl is ring-substituted witii up to two chlorine 

65 



EPOob2527l3 | tile:/A\dcwas03\firmdata\lp\FolevPat\PatentDoajments\EP0002527l3.CPCl 



Pag e 3 of 21 



EP 0 252 713 B1 



substituents on the phenyl ring; and R3 is phenylalkyi as just hereinbefore defined for Hz, Preferred 
compounds within this group indude those where X k hydrogen, fs hydrogen, hydroxy, chlorine or 
methoxy, Ri and R2 are each hydrogen and R3 is 3,4-dichloroben2yl or 3,4-dichloro-a-methylbenzyl. 

Another group of compounds of the present invention of interest is that of fomnula II wherein X is hy- 
5 drogen; Xi is hydrogen, hydroxy, chlorine or methoxy; Ri is hydrogen and Y is hydrogen, hydroxy, chlo- 
rine or methoxy. Prefen'ed compounds within this group fnciude those where X, X^ and Ri are each hy- 
drogen and Y is hydrogen or chlorine at the 5(6)-position of the molecule. 

OF spedal interest are such typical and preferred member compounds of the invention as 3-(3,4- 
dlchlorobenzyl)-2-oxo-lndoline-1 -acetic acid, 5-chloro-3-(3,4-dlchloroben2yl)-2-oxo-indoline-1 -acetic 
10 acid, 3-(3,4-dich!orobenzyl)-6-methoxy-2-oxo-indoline-1 -acetic add, 3-(3,4-dichlorobenzyl)-6-hydroxy- 
2-oxoHndoline-1 -acetic add and 3-(3,4-dichloro-a-methylbenzyl)-2-oxo-indoline-1 -acetic acid. These 
particular compounds are highly potent aldose reductase inhibitors. 

In accordance with the process employed for preparing the novel compounds of this invention, an ap- 
propriately substituted 2-oxo-indoline-1-alkanoic add aralkyi ester of the formula: 

15 



20 
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30 




Y 

35 

III IV 



wherein X. X\ Y and Ri are all as previously defined, R is an aralkyi group such as benzyl or a similar 

^ blocking group such as m-xylyl or fi-chlorobenzhydryl and the like, Ra and R5 are each as previously de- 
fined for R2 and R3 except that R4 is always other than hydrogen, or R4 and R5, when taken together, 
fonm the divalent groups =R6 where Re is naphthylidene, furfuryiidene, thenylidene, benzothienylmethyli- 
dene, benzoxazolylmethylidene, benzothiazolylmethylidene or phenytaikylidene having up to three car- 
bon atoms in the alkylidene moiety wherein said phenylalkylidene is optionally substituted with up to two 
identical or non-identical substituents on the phenyl ring, said identical substituents being fluorine, chlo- 
rine, bromine, trifluoromethyi, Ct-C* alky! or Ct-C4 alkoxy and said non-identical substituents being 
chlorine, methyl, methoxy or trifluoromethyi, Is subjected to the action of hydrogen in the presence of a 
noble metal catalyst until the reduction to form ttie desired final product is substantially complete. This 
hydrogenolysis reaction Is nomially conducted in a reaction-inert organic solvent at a pressure ranging 

^ from 103.4 to 344.7 kPa (15 to 50 psi) hydrogen and at a temperature that is in the range of from about 
0*C. up to about 50°C. and preferably from about 15°C. to about 35°C. Prefen-ed reaction-inert organic 
solvents for use in this connection include lower alkanols such as metiianol, ethanol and isopropanol, 
lower diaikyi ethers such as diethyl ether, diisopropyl ether and di-n-butyl ether, as well as lower alkyl 
esters of lower alkanoic acids such as methyl acetate, ethyl acetate, Isopropyl acetate, methyl propion- 

^ ate and ethyl propionate. The organic solvent will preferably contain a minor amount (e.g. 10-30% by 
weight) of an add, which is usually an organic acid like glacial acetic acid or a similar lower alkanoic acid, 
but it can also be a substantially anhydrous mineral add like phosphoric acid or sulfuric acid. Noble metal 
catalysts as employed herein indude platinum, palladium, rhenium, rhodium and ruthenium, either of the 
supported or non-supported type, as well as the known catalytic compounds thereof, such as the oxides 

^ and chlorides. The catalyst may be prefomned or else formed ]n slju by the pre-reduction of an appropri- 
ate salt or oxide of the catalytic compound. Prefen-ed catalysts for use in the reaction indude platinum 
oxide and even more espedally, palladium-on-carbon. Upon completion of the hydrogenolysis step, the 
desired oxindole-l-aO^anolc acid final product is readily recovered from the resulting reaction mixture, 
viz., by first removing the catalyst from the reaction mixture by means of filtration and then concentrat- 

65 
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ing the resulting filtrate to an oil or foam by means of evaporation under reduced pressure, followed by 
recrystalllzation from a suitable solvent system. 

Compounds of the invention wherein of structural formulae I and II is hydroxy can be readily pre- 
pared from the corresponding compounds where is methoxy by simply deaikylating same in accord- 

5 ance with standard techniques well known to those skilled in the art. For instance, the use of boron tri- 
bromlde in this connection readily converts 3-(3,4-dichlorobenzyl)-6-methoxy-2-oxo-indoline-1 -acetic 
acid to the corresponding 6-hydroxy compound. Moreover, certain compounds of the invention (of 
structural formulae 1-11) having a ring substituent QO) which is lower alkoxy of more than one cartwn at- 
om can altematively be prepared from the con'esponding methoxy compounds by first converting same 

10 to the corresponding hydroxy derivatives and then alkylating the latter with, for example, ethyl iodide or 
isopropyl bromide in a manner well known to those skilled in the art. As previously indicated, the oxindole- 
1-alkanoic add final products (of structural formulae l-ll) can be used as such for the therapeutic pur* 
poses of this invention or else simply converted to the con-esponding lower alkyt ester and pnmary 
amide derivatives thereof in accordance with conventional techniques. 

15 The lower alkyi esters of the 3-substituted 2-oxo-indole-1-alkanoic acids of this invention are general- 
ly prepared by condensation of the acid with tiie appropriate alcohol in the presence of an acid catalyst 
in accordance with conventional organic procedure. The primary amide derivatives are readily pre- 
pared, for example, by treating the corresponding add chloride with ammonia under basic conditions and 
thereafter Isolating the amide final product 

20 The aralkyl ester starting materials (of structural formulae lll-IV) required for preparing tiie 3-substi- 
tuted 2-oxo-indoline-1-alkanoic add compounds of this invention, are all new compounds, which are pre- 
pared by treating the con'esponding 3-substituted 2-lndoIinone (having a free hydrogen atom at the 1 -po- 
sition) with an appropriate a-haloalkanoic add aralkyl ester of choice having the fomiula 
ZCH(Ri)COOR, where R and Ri are each as previously defined in the structural fomriulae for ttie aralkyl 

25 esters and Z is either chlorine, bromine or iodine. This particular reaction is nonnaliy carried out in the 
presence of a basic condensing agent such as an alkali metal hydride, alkanolate or amide, or an alkali 
metal-alkyi or aryl compound, as the case may be, and is usually conducted in a reaction-inert polar or- 
ganic solvent, preferably using one of the N.N-di-(lower alkyl)lower alkanoamides. Preferred solvents 
in this connection Include N.N-dlmetiiylformamide, N,N-dietiiylformamide. N,N-di(n-propyl)fomiamIde, 

30 N,N-dimethylacetamide, N,N-diethylacetamide and N.N-dimethylpropionamide. In general, substantially 
equimolar amounts of reactant and reagent are employed (I.e., from about 0.80 to about 1.25 mole of hali- 
de reagent witii respect to the 3-substituted 2Hndolinone starting material) and the reaction is effected 
at a temperature that is in the range of from about 5°C. up to about 35''C. for a period of about 15 minutes 
up to about two hours. The reaction is usually conducted at room temperature for a period of time tfiat is 

35 ordinarily less than about one hour. The basic condensing agents required for the reaction are all select- 
ed from the class of alkali metal bases previously enumerated which are suffidentiy strong to form salts 
with the weakly acidic 3-substituted 2Hndolinones and yet mild enough not to degrade the organic mole- 
cule under the conditions of the reaction. Such basic condensing agents include, for example, sodium hy- 
dride, litiiium hydride and potassium hydride, as well as sodium and potassium lower alkanolates like sodi- 

40 urn methylate and potassium tert.-butoxide, as well as alkali metal amides like sodamide, lithium amide and 
potassium amide. Upon completion of the reaction, the desired d-substituted 2-oxo-indoline-1-aIkanoic 
add aralkyl esters are readily recovered from the reaction mixture by tihe use of standard techniques 
well-known to those skilled in the art, e.g., the reaction mixture may be first diluted with water and then ex- 
tracted witii a suitable solvent such as metiiylene chloride or chlorofomn. etc.. to ultimately afford the de- 

45 sired intemiediate esters after first removing tiie solvent from the organic extract 

The 3-substituted 2-indolinone compounds that are employed as starting materials in the above de- 
scribed reaction are all new compounds which are prepared by a number of different methods. For in- 
stance, 3-substituted 2-indolinone compounds where the 3-substituent Is the divalent group =R6 are pre- 
pared by condensing the con'esponding 2-lndolinone compounds with the appropriately-substituted aro- 

50 matic or heteroaromatic aldehyde or ketone, such as 3,4-dichlorobenzaldehyde or 3,4- 
dichloroacetophenone. in a base-catalyzed manner to form tiie desired condensation product in accord- 
ance with the conventional methods of organic synthesis. This particular reaction Is hereinafter de- 
scribed in some detail in the experimental section of the specification (see Preparations A-F). On the oth- 
er hand, 3-substituted 2-indoIinones where tiie 3-substituent is tfie disubstituted grouping R4 and R5, as 

55 previously defined for structural formula HI and particularly where said disubstitution is symmetrical at 
the 3,3-positions of the molecule, are all preferably prepared by first acetyiating the 1 -position of the 
starting 2-indolinone compound and then effecting the desired alkylation at tiie 3,3-positions by means 
of reaction with an appropriately-substituted aralkyl halide, such as 3,4-dichlorobenzyl chloride, fol- 
lowed by deacetylation to afford the desired 3,3-disubstituted-2Hndolinone intermediate (see Prepara- 

60 tions O, U and X). 3-Substituted 2-indolinones of structural formula IV are also prepared in a similar 
manner by simply substituting an appropriate a,a'-dihalo^xylene for tiie aralkyl-halide in tfiis se- 
quence of reactions, (see Preparations O. Q. R, S, V and W). Lastiy, 3-substituted 2-indolinones of 
staictural formula III where the 3-substituent Is the disubstituted grouping R4 and Rs and the disubstitu- 
tion at the 3,3-posltions of the molecule is unsymmetrical, are best prepared by first condensing the 

65 starting 2Hndolinone compound with tiie appropriate aromatic or heteroaromatic aldehyde or ketone fot- 



EP0d025 2 713 ffile:/A\dcwas03\firmdataMp\FolevPat\PatenlDoajments\EP000252713.CPCl 



Page 5 of 21 



EP 0 252 713 B1 



lowed by subsequent catalytic reduction to the corresponding 3-monosubstituted-2-indolinone and then 
aoetylation at the 1 -position, ailcylation at the 3-position (with an appropriate aikyi haiide such as methyl 
iodide) and deacetylation at the 1 -position to uttimatety afford the desired 3,3-disubstituted-2-indormone 
intemiediate (see Preparations, N, P, T and Y). 

5 The 2,3-dihydro-2-oxoHndoles (Le., 2-indolinones) required as the ultimate starting materials for pre- 
paring all the compounds of this invention vja the previously described reaction schemes are, for the 
most part, known compounds and are either readily available commercially like 2.3-dihydro-2-oxo-indole 
(oxindole) and 5-chloro-oxindole, or else they can easily be synthesized by those skilled in the art from 
common organic chemicals by using conventional methods of organic synthesis (e.g., see literature ref- 

10 erences to 6-fiuoro-oxindole, 5,6-dimethoxyoxindole and 6-methoxyoxindole In Preparations C-E). 

The chemical bases whidi are used as reagents In this invention to prepare the aforementioned phar- 
maceutically acceptable base salts are tiiose which form non-toxic base salts with the herein described 
3-substituted 2-oxo-indoline-1-alkanoic add compounds such as 3-(3,4-dichlorobenzyl)-2-oxo-indoline- 
1 -acetic acid, for example. These particular non-toxic base salts include those derived from such phar- 

15 macologically acceptable cations as sodium, potassium, calcium and magnesium, eta These salts can 
easily be prepared by simply treating the aforementioned 3-substituted 2-oxo-indoline-1-alkanoic acid 
compounds with an aqueous solution of the desired phamriacologically acceptable cation, and then evap- 
orating the resulting solution to dryness, preferably under reduced pressure. Alternatively, tiiey may al- 
so be prepared by mixing lower alkanolic solutions of tiie acidic compounds and the desired alkali metal 

20 alkoxlde together, and then evaporating tiie resulting solution to dryness in tiie same manner as before. 
In either case, stoichiometric quantities of reagents are preferably employed in order to ensure com- 
pleteness of reaction and maximum yields of the desired final product 

As previously indicated, the 3-substituted 2-oxo-indoline-l-alkanoic acid compounds of this invention 
are readily adapted to tiierapeutic use as aldose reductase inhibitors for the control of chronic diabetic 

25 complications, in view of tiieir ability to reduce lens sorisitol levels in diabetic subjects to a statistically 
significant degree. For instance. 3-(3,4-dichlorobenryl)-2-oxo-indoline-1 -acetic acid, a typical and pre- 
ferred agent of the present invention, has been found to inhibit the fomnation of sorbitol levels in diabet- 
ic rats to a signrficantiy high degree when given by the oral route of administration at dose levels ranging 
from 0.75 mg./kg. to 20 mgAg. Furthermore, the herein described compounds of this invention can be 

30 administered by either tiie oral or parenteral routes of administration. In general, tiiese compounds are 
ordinarily administered in dosages ranging from about 0.15 mg. to about 15 mg. per kg. of body weight per 
day, although variations will necessarily occur depending upon the weight and condition of tiie subject 
being treated and the particular route of administration chosen. 
These compounds may be administered eittier alone or in combination with pharmaceutically acceptable 

35 earners by either of the routes previously indicated, and such administration can be carried out in either 
single or multiple dosages. More particulariy, the compounds of this invention can be administered in a 
wide variety of different dosage forms, i.e., they may be combined with various phamnaceutically-ac- 
ceptable inert caniers in the fomi of tablets, capsules, lozenges, troches, hard candies, powders, 
sprays, aqueous suspensions, injectable solutions, elixirs, syrups, and tiie like. Such caniers include 

40 solid diluents- or fillers, sterile aqueous media and various non-toxic organic solvents. In general, the 
compounds of the invention will be present in such dosage fomis at concentration levels ranging from 
about 0.5% to about 90% by weight of tiie total composition to provide the desired unit dosage. 

For oral administration, tablets containing various exdpients such as sodium dtrate, caldum carbon- 
ate and caldum phosphate may be employed along with various disintegrants such as starch and prefer- 

45 ably potato or tapioca starch, alginic add and certain complex silicates, togetiier with binding agents 
such as polyvinylpyrrolidone, gelatin and acada. Additionally, lubricating agents such as magnesium 
stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. Solid compositions 
of a similar type may also be employed, as fillers in soft and hard-filled gelatin capsules; prefen'ed mate- 
rials In tills connection would also indude tiie high molecular weight polyethylene glycols. When aqueous 

50 suspensions and/or elixirs are desired for oral administration, the essential active ingredient therein 
may be combined with various sweetening or flavoring agents, coloring matter or dyes, and if so desired, 
emulsifying and/or suspending agents as well, togetiier witti such diluents as water, etiianol, propylene 
glycol, glycerin and various combinations thereof. 

For parenteral administration, solutions of these 3-substituted 2-oxo-indoline-1-alkanoic adds in ses- 

55 ame or peanut oil or in aqueous propylene glycol or N.N-dlmethylformamide may be employed, as well as 
sterile aqueous solutions of the corresponding water-soluble, alkali metal or alkaline-earth metal salts 
previously enumerated. Such aqueous solutions should be suitably buffered if necessary and tiie liquid 
diluent first rendered isotonic with suffident saline or glucose. These particular aqueous solutions are 
espedally suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection. In this 

60 connection, ttie sterile aqueous media employed are all readily obtainsible by standard techniques well- 
known to tiiose skilled in the art. Additionally, it is also possible to administer the aforesaid oxindoIe-1- al- 
kanoic add compounds topically ^ an appropriate ophthalmic solution applied dropwise to the eye. 

The activity of the compounds of tfie present invention, as agents for the control of chronic diabetic 
complications, is detemnined by their ability to successfully pass one or more of the following standard bi- 

65 ologica) or pharmacological tests, viz., (1) measuring their ability to inhibit the enzyme activity of isolated 
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aldose reductase; (2) measuring their ability to reduce or inhibit sorbitol accumulation in the sciatic nerve 
of acutely streptozotodnized (i.e., diabetic) rats; (3) measuring their ability to reverse already-elevated 
sorbitol levels in the sdatic nerve and tens of chronic streptozotodn-induoed diabetic rats; (4) measur- 
ing their ability to prevent or inhibit galacdtol formation in the lens of acutely galactosemlc rats, and (5) 
5 measuring their ability to delay cataract fonmation and reduce the severity of lens opacities in chronic 
galactosemic rats. 

PREPARATION A 

10 To a well-stin^ed suspension consisting of 12.5 g. (0.091 mole) of 2,3-dihydro-2-oxo-indole(oxindole) 
and 16.0 g. (0.091 mole) of 3,4-dlchlorobenzatdehyde in 30 ml. of methanol, there were carefully added 
7.6 ml. of pyn-olidine in a dropwise manner (the reaction is exothermic). The resulting reaction mixture 
was then heated on a steam bath for a period of 15 minutes, followed by cooling to room temperature 
(-20''C.). The predpitated orange product was recovered by means of filtration, washed with 30 ml. of 

15 cold methanol and dried in vacuo to constant weight to ultimately afford 21.4 g. (81%) of pure 3-(3,4- 
dichlorobenzylidene)-2-indolinone, m.p. 183-186<'C.; mass spectrum, m/e 291/289. 

Anal. Calcd. for CisHtgNOCIz: C.62.09; H, 3.13; N, 4.83. Found: C, 62.16; H, 3,28; N, 4.85. 



20 



35 
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PREPARATION B 



The procedure described in Preparation A was repeated except that 5-chloro-oxindole was the start- 
ing material employed in place of oxindole, using the same molar proportions as before. In this particular 
case, the corresponding final product obtained was 5-chloro-3-(3,4-dichlorobenzylidene)-2-indolinone, 
m.p. 272-275°C. after recrystallization from methanol. The yield of pure product was 82% of the theoret- 
25 ical veilue. 

PREPARATION C 

The procedure described in Preparation A was repeated except that 6-fluoro-oxindole [M. Protiva et 
30 al.. Collect. Czech. Chem. Commun.. Vol. 44, p. 2108 (1979)] was the starting material employed in place 
of oxindole, using the same molar proportions as before. In this particular case, the conresponding final 
product obtained was 3-(3,4-dlchlorobenzylidene)-6-fluoro-2-indolinone, isolated as the quarter-hy- 
drate, m.p. 217-220'*C. after recrystallization from methanol. The yield of pure product was 84% of the 
theoretical value. 



PREPARATION D 



The procedure described in Preparation A was repeated except that 5,6-dimethoxyoxindole [G. Walk- 
er. J. Am. Chem. Soc. Vol. 77, p. 3844 (1955)] was the starting material employed in place of oxindole, 
40 using the same molar proportions as before. In this particular case, the corresponding final product ob- 
tained was 3-(3,4-dichlorobenzylidene)-5,6-dimethoxy-2-indolinone, m.p. 248-250°C. (decamp.) after 
recrystallization from methanol. The yield of pure product was 88% of the theoretical value. 



PREPARATION E 



The procedure described in Preparation A was repeated except that 6-methoxyoxindole [A. Beckett et 
al., Tetrahedron. Vol. 24, p. 6093 (1968)] was the starting material employed in place of oxindole using the 
same molar proportions as before. In this particular case, the corresponding final product obtained was 
3-(3,4-dichlorobenzylldene)-6-methoxy-2-indolinone, m.p. 189-1 91 °C. after recrystallization from metha- 
50 nol. The yield of pure product was 85% of the theoretical value. 

PREPARATION F 

The procedure described in Preparation A was repeated except that 3,4-dichloro-acetophenone was 
55 the starting material employed in place of 3,4-dichlorobenzaldehyde, using the same molar proportions 
as before. In this particular case, the corresponding final product obtained was 3-(3.4-dichloro-a-meth- 
ylbenzyndene)-2-indolinone, m.p. 233-235°C. after recrystallization from methanol. The yield of pure 
product was 82% of the theoretical value. 

60 PREPARATION G 

A stirred mixture consisting of 480 mg. (0.01 mole) of pentane-washed sodium hydride dispersed in min- 
eral oil (50% oil dispersion) and 40 ml. of dry N.N-dimethyifomiamide was treated with 2.9 g. (0.097 mole) 
of 3-(3,4-dichIoroberuylidene)-2-indolinone (the product of Preparation A) under a dry nitrogen atmos- 
65 phere to give a brown homogeneous solution within a period of 20 minutes. To the stirred brown solution. 
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there were then added 2^ g. (0.01 mole) of benzyi bromoacetate at room temperature and the resulting 
fBaction mixture was thereafter stined at 25°C. for a period of 48 hours. Upon completion of this step, 
the final organic solution thus obtained was diluted with water (-100 ml.) and then extracted with five-lOO 
mi. portions of chloroform. The combined organic extracts were thereafter washed with water and satu- 
5 rated aqueous sodium chloride, followed by drying over anhydrous magnesium sulfate. After removal of 
the drying agent by means of filtration and the solvent by means of evaporation under reduced pres- 
sure, there was ultimately obtained a yellow solid (yield, 4.75 g.) as the residue. The latter matenal was 
subsequentiy recrystallized from chloroform to afford 2.28 g. (52%) of pure ds-3-(3.4-dichlorobenzyii- 
dene)-2-oxo-indoline-1 -acetic acid benzyl ester. Isolated as the semihydrate, m.p. 190-192''C,; mass 

10 spectrum, m/e 439/437. ^ ^ . ^ i, ^ «n m 

Anal . Calcd. for C24Hi7N03Cl2-0.5H20: C. 64.44; H. 4.06; N, 3.66. Found: C. 64.17; H. 4.29; N. 

3.13. 

PREPARATION H 



15 



The procedure described in Preparation G was repeated except that 5-chloro-3-(3.4<Jichloroben^li- 
dene)-2-lndolinone (the product of Preparation B) was the starting material employed in place of 3-(3.4- 
dichIorobenzylidene)-2-indolinone, using the same molar portions as before. In this particular case, the 
con-esponding final product obtained was 5-chloro-3-(3.4-dichlorobenzylidene)-2-oxo-indoline-1 -acetic 
20 acid benzyl ester, isolated as the quarter-hydrate, m.p. 196-198°C. after recrystallization from ethyl ac- 
etate. The yield of pure product was 82% of the tiieoretical value. 



40 



PREPARATION I 



25 The procedure described in Preparation G was repeated except that 3-(3.4-dichlorobenzylidene)-6- 
fiuoro-2-indolinone (the product of Preparation C) was the starting material employed in place of 3-(3.4- 
dichlorDbenzylidene)-2-indolinone. using the same molar proportions as before. In this particular case. 
the corresponding final product obtained was 3-(3.4KJichlorobenzy!idene)-6-fluoro-2-oxo-indoline-1- 
acetic acid, benzyl ester, isolated as the semihydrate, m.p. 198-200-C. after recrystallization from N.N- 

30 dimethylformamide/water. The yield of pure product was 78% of the theoretical value. 



PREPARATION J 



The procedure described in Preparation G was repeated except that 3-(3.4-dichlorobenzylidene)-5,6- 
35 dimethoxy-2-indolinone (the product of Preparation D) was the starting material employed in place of 3- 
(3 4-dichlorobenzyHdene)-2-indolinone, using the same molar proportions as before, in this particular 
case tiie con-esponding final product obtained was 3-(3.4-dichIorobenzylidene)-5,6-dimethoxy"2-oxo- 
indoIine-1 -acetic add benzyl ester, m.p. 213-215^0. after recrystallization from N.N-dimethylfomia- 
mide/water. The yield of pure product was 93% of ttie theoretical value. 



PREPARATION K 



The procedure described in Preparation G was repeated except that 3-(3,4-dichlorobenzylidene)-6- 
methoxy-2-indolinone (the product of Preparation E) was the starting material employed in place of 3- 
45 (3,4-dichlorobenzylldene)-2-indolinone, using the same molar proportions as before. In \h\s particular 
case, the corresponding final product obtained was 3-(3.4-dichlorobenzylidene)-6-methoxy-2-oxo-indo- 
line-1-acetic acid benzyl ester, m.p. 146-148°C. (decomp.) after recrystailization ftom N.N-dimethylfor- 
mamide/water. The yield of pure product was 83% of the tiieoretical value. 

50 PREPARATION L 

The procedure described in Preparation G was repeated except that benzyl 2-chloropropionate was 
\he reagent employed in place of benzyl bromoacetate. using ttie same molar proportions as before. In 
ttiis particular case, the corresponding final product obtained was 3-(3,4-dichlorobenzylidene)-2-oxo- 
55 indoline-1-(a-methyl)acetic acid benzyl ester (in tiie form of a gum). The yield of pure product was 13% of 
the theoretical v£due. 

PREPARATION M 

60 The procedure described in Preparation G was repeated except tiiat 3-(3,4-dichloro-a-methylbenzyli- 
(jene)-2-indolinone (the product of Preparation F) was the starting material employed in place of 3-(3.4- 
dichlorobenzylidene)-2-indolinone, using the same molar proportions as before. In this particular case, 
tiie corresponding final product obtained was 3-(3,4-dichlon3-a-metiiylbenzylldene)-2-oxo-lndoline-1- 
acetic acid benzyl ester, m.p. 120-122''C. after recrystallization from methylene chloride. The yield of 

65 pure product was 18% of the theoretical value. 
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PREPARATION N 



A suspension consisting of 5.0 g. (0.0164 mole) of 3-(3,4-dlchloro-a-methylbenrylidene)-2-!ndolinone 
(the product of Preparation M) and 1.0 g. of 5% palladium-on-carbon catalyst in 100 ml. of ethanol and 

5 100 ml. of ethyl acetate was hydrogenated on a Parr shaker at 50 p.s.i. pressure for a period of four 
hours (20 p.s.i. hydrogen uptake was observed). The reaction mixture was then filtered through Celite 
(diatomaceous earth) to remove the catalyst, and the resulting filtrate subsequently concentrated in 
vacuo to give a red-orange gum that slowly crystallized on standing for a period of approximately 16 
hours (overnight). In this way, there were readily obtained 5.2 g. of 3-(3,4-dichloro-a-methyiben2yl)-2- 

10 indolinone, m.p. 127-129*0. The product was further characterized by means of mass spectroscopy, nu- 
dear magnetic resonance data and thin layer chromatography. 

PREPARATION O 

15 N-AcetyI-2-indormone was prepared according to the procedure described by G. Walker in tiie Jour- 
nal of the American Chemical Societv. Vol. 77, p. 3844 (1955). This involved refluxing a mixture of 50 g. 
(0.376 mole) of oxindole in 500 ml. of acetic anhydride for five hours, then cooling and filtering the result- 
ing crystalline product In this way, there were eventually obtained 64.5 g. (98%) of pure N-acetyl-2-in- 
dolinone, m.p. 124-1 26^0. (literature m.p. 127°C.. according to tiie aforesaid reference). 

20 

PREPARATION P 

The procedure described in Preparation 0 was repeated except that 3-(3,4-dichloro-a-methylbenzyl)- 
2-indolinone (the product of Preparation N) was the starting material employed in place of oxindole, using 

25 tiie same weight-volume proportions of reactant and reagent as before. This involved refluxing a mixture 
of 5.2 g. (0.0164 mole) of the indollnone in 100 ml. (1.06 mole) of acetic anhydride for a period of five 
hours, followed by cooling to room temperature (*-20''G.) and subsequent evaporation of the solution un- 
der reduced pressure to afford a dari^ red-brown oil. The latter material was then dissolved in 150 ml. of 
etiiyl acetate, washed once with water, once with saturated aqueous sodium bicarbonate solution and 

30 once with brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying 
agent by means of filti^tion and the solvent by means of evaporation under reduced pressure, there 
was obtained 5.5 g. (97%) of pure N-acetyl-3-(3,4-dichloro-a-methyIbenzyl)-2-indolinone in the form of 
an orange-red oil as the residue. The pure product was characterized by means of mass spectroscopy 
and nuclear magnetic resonance data. 

35 

PREPARATION Q 

A mixture consisting of 5.0 g. (0.0306 mole) of N-acetyl-2-indolinone (the product of Preparation O) 
and 9.8 g. (0.0708 mole) of potassium carbonate in 100 ml. of N.N-dimetiiylformamide was stin^d under a 

40 dry nitrogen atmosphere at 25'*C,. while 8.4 g. (0.0306 mole) of a,a'-dibromo-o-xy!ene (96% pure; aval- 
able from the Aldrich Chemical Company, Inc. of Milwaukee, Wisconsin) was slowly added thereto. Af- 
ter allowing the reaction mixture to stand for four days at 25^C.. the resulting mixture containing the or- 
ange solid product was poured over 300 ml. of ice water and stinted for 30 minutes, followed by suction 
filtration. In this way, there were eventually obtained 7.4 g. (87%) of pure V-acetvi-1 .2-dihvdro- splro -in- 

45 den[2,3']-indolin-2'-one semihydrate, m.p. 159'*C. (decomp.) after first washing with water and air drying 
to constant weight. 

RecrystEtlltzation of the latter material from aqueous N.N-dimethformamide did not change the value of 
the melting point The mass spectrum was m/e 277. 
Anal . Calcd. for Ct8Hi5N02-0.5H20: C. 75.50; H, 5.63; N, 4.89. Found: C, 75.77; H, 5,54; N, 4.92. 

50 

PREPARATION R 

To 25 g. (0.178 mole) of 4-chloro-g-xylene heated to 130K). and illuminated with a 100 Watt incandes- 
cent lamp, tiiere were added with stirring 19.6 ml. (0.382 mole) of bromine in a dropwise manner over a pe- 
55 riod of 35 minutes. Upon completion of this step, the resulting reaction mixture was stinred at 130°C. for 
an additional 1.5 hours and then cooled to 25<'C. and allowed to stir overnight (-16 hours). At this point, 
the excess hydrogen bromide and bromine were removed invacuo and the residual product was fraction- 
ally distilled as a pale yellow oil to afford 23.1 g. (44%) of pure 1,2-bis(bromomethyl)-4-chlorobenzene, 
b.p. 128-137K5y0.6 mm. Hg; mass spectrum, m/e 296, 298. 300. 

60 

PREPARATION S 

The procedure described in Preparation Q was repeated except that 1,2-bis(bromomethyl)-4-chlo- 
robenzene (tiie product of Preparation R) was the alkylating agent employed in place of a,a'-dibromo^ 
65 xylene, using the same molar proportions as before. In the particular case, the corresponding final prod- 
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uct obtained was 1 '-acetyl-5(6)-chloro-1 .2'dihvdro -spiroH ndenf2.3']fndonn-2'-one, m.p. 108-110'^C. after 
recrystallization from aqueous N,N-dimethylformamide. The yield of pure product was 57% of the theo- 
retic^ value. 

5 PREPARATION T 

A stirred mixture consisting of 760 mg. (0.0158 mole) of pentane-washed sodium hydride (50% oil dis- 
persion) and 100 ml. of dry N.N-dimethytfonnamlde was treated under a dry nitrogen atmosphere with 5.5 
g. (0.0158 mole) of N-acetyl-3-(3,4-dichloro- -methylben2yl)-2-indormone (the product of Preparation P) 

10 dissolved in 50 ml. of dry N,N-dimethylformamide. The latter solution was added over the course of a 
two-minute period and when the addition was complete, the resulting mixture was stirred at room tempera- 
ture (-20*'C.) for a period of 30 minutes to give a dark brown solution. At this point, 1.0 ml. (0.016 mole) of 
methyl iodide was added and the final reaction mixture was stirred at room temperature for a period of 18 
hours. Upon completion of this step, the resulting organic solution was poured onto 200 ml. of ice/water 

15 and stirred for a period of one hour, followed by extraction with diethyl ether. The ethereal extract was 
thereafter washed with water and brine, and finally dried over anhydrous magnesium sulfate. After re- 
moval of the drying agent by means of filtration and the solvent by means of evaporation under reduced 
pressure, there was obtained a yellow residual oil which consisted of 4.05 g. (71%) of pure 1-acetyl-3- 
(3,4-dichloro-a-methylben2yl)-3-methyl-2-indolinone. The pure product was characterized by means of 

20 mass spectroscopy, nuclear magnetic resonance and thin layer chromatography. 

PREPARATION U 

A mixture consisting of 5.0 g. (0.0306 mole) of N-acetyl-2-indolinone (the product of Preparation O), 
25 9.8 g. (0.0708 mole) of potassium cartjonate and 1 1 .6 g. (0.070 mole) of potassium iodide In 80 ml. of N,N- 
dimethylformamlde was stirred under a dry nitrogen atmosphere at room temperature (-20'»C.), while a 
solution consisting of 8.9 ml. (0.0643 mole) of 3,4-dichloroben2yl chloride dissolved in 20 ml. of N,N- 
dimethylformamide was slowly added thereto. The resulting reaction mixture was then stirred at room tem- 
perature for a period of 72 hours and finally partitioned between water and diethyl ether. The aqueous 
30 layer was then extracted twice witfi diethyl ether, and the combined organic layers were subsequently 
washed once with water and once with brine, followed by drying over anhydrous magnesium sulfate. Af- 
ter removal of the drying agent by means of filtration and the solvent by means of evaporation under re- 
duced pressure, there was obtained a pale pink solid as the residue. Recrystallization of the latter mate- 
rial from aqueous N.N-dimethylformamide then gave 5.75 g. (38%) of pure 1-acetyl-3.3-di(3,4-dichlo- 
35 roben2yl)-2-indolinone monohydrate, m.p. 177-179''C. after first drying to constant weight in vacuo for a 
period of approximately 16 hours (i.e., overnight). The pure product was further characterized by means 
of mass spectroscopy, nuclear magnetic resonance data and thin layer chromatography, in addition to el- 
emental analysis. 

Anal. Calcd. for C24Hi7N02Cl4*H20: C, 56.38; H, 3.75; N, 2.74. Found: C, 56,43; H, 3.52; N. 2.80. 

40 

PREPARATION V 

A mixture consisting of 7.4 g. (0.0267 mole) of 1 ' -acetvl-1 .2-dihvdro -spiro- lndenf2.3' ]lndolin-2' -one 
semihydrate (tiie product of Preparation Q) in 170 ml, of 4% aqueous sodium hydroxide and 170 ml, of ab- 

45 solute methanol was stirred and heated on a steam bath for a period of 30 minutes. Upon completion of 
this step, the resuKing solution was cooled to 25**C. and tiien acidified to pH 2 witii concentrated hydro- 
chloric add. After removal of excess methanol by means of evaporation under reduced pressure, the 
resulting solids were filtered, washed with water and dried in vacuo to constant weight to ultimately af- 
ford 5.65 g. (90%) of pure 1.2-dihvdro- spiro- indenf2.3']indolin-2'-one semihydrate, m.p. 186-189*0. Re- 

50 aystallization of the latter material from aqueous methanol did not change value of the melting point The 
mass spectrum was m/e 235. 
Anal. Calcd. for Ci6Hi3NO»0.5H2O: 0. 78.66; H, 5.78; N. 5.74. Found: 0, 78.96; H, 5.64; N, 5.74. 

PREPARATION W 

55 

The procedure described in Preparation V was repeated except that 1'-acetyl-5(6)-chloro-1,2-dihy- 
dro-sgirD-inden[2,3']indolin-2'-one (the product of Preparation S) was the starting material employed in 
place of 1'-acetyl-1,2-dihydro-^iro-inden[2.3']indolin-2-one semihydrate. using tiie same molar propor- 
tions as before. In this particular case, tfie corresponding final product obtained was 5(6)-chloro-1 ,2-di- 
60 hydro- seiro-inden[2.3']indolin-2'-one, m.p. 160-163*0. (decomp.). The yield of pure product was 61% of 
the theoretical value. 

PREPARATION X 

65 The procedure described in Preparation V was repeated except that 1-acetyl-3,3-di(3,4-dichloroben- 
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2yl)-2-indolinone monohydrate (the product of Preparation U) was the starting nnaterial employed in place 
of 1'-acetyl-1.2-dihydrD-SBl£2-inden[2,3']-indolin-2'-one, using the same molar proportions as before. In 
this particular case, the corresponding final product obtained was 3,3-di(3,4-dich!orobenzyl)-2-in- 
dolinone, m.p. 165-170**C. after recrystaliization from aqueous methanol. The yield of pure product was 
5 87% of the theoretical value. 

PREPARATION Y 

A mixture consisting of 4.0 g. (0.011 mole) of 1-acetyi-3-(3,4-dichloro-a-metiiylbenzyl)-3-methyl-2-in- 
10 dolinone (tiie product of Preparation T) in 70 ml. of 4% aqueous sodium hydroxide and 70 ml. of absolute 
metiianol was stirred and heated on a steam bath for a period of one hour. At this point, an additional 40 
ml. of 4% aqueous sodium hydroxide was added to the mixture, followed by continued refluxing on tiie 
steam bath for a further period of three hours. Upon completion of this step, the resulting reaction solu- 
tion was stined at room temperature (-20*'C.) for approximately 18 hours (overnight) and tiien addified 
15 to pH 1.0 with 6^ hydrochloric add. Extraction of the product was next accomplished with three-100 ml. 
portions of methylene chloride, and the combined organic layers were subsequently washed with water 
and brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure, there were oi>- 
tained 3.41 g. (97%) of pure 3-(3.4-dichloro-a-methylben2yl)-3-methyl-2-indolinone in the forni of a yel- 
20 low gum. The pure product was characterized by means of mass spectroscopy, nuclear magnetic reso- 
nance data and thin layer chromatography. 

PREPARATION Z 

25 The procedure described in Preparation G was repeated except that 1 ,2-dihydro-indene[2,3']indolin- 
2'-one semihydrate (the product of Preparation V) was the starting material employed in place of 3-(3,4- 
dichloroben2ylidene)-2-indolinone, using the same molar proportions as before. In this particular case, 
the corresponding final product obtained was 1,2-dihydroselro-inden[2,3']indolin-2'-one-1'-acetic add 
benzyl ester semihydrate. m.p. 141-143*0. after recrystaliization from aqueous N.N-dimethylformamide. 

30 The yield of pure product was 93% of the theoretical value. 

PREPARATION AA 

The procedure described in Preparation G was repeated except that 5(6)-chloro-1 ,2-dihydro-SEiro-in- 
35 den[2.3']indolin-2'-one (the product of Preparation W) was tiie starting material employed in place of 3- 
(3.4-dichlorobenzylidene)-2-indolinone, using tiie same molar proportions as before. In this particular 
case, tiie corresponding final product obtained was 5(6)-chloro-1.2-dihydro-SEi£o-inden[2.3']indolin-2'- 
one-1 '-acetic acid benzyl ester, m.p. 136-140*0. after recrystaliization from chlorofonn. The yield of 
pure product was 48% of the theoretical value. 

40 

PREPARATION BB 

The procedure described in Preparation G was repeated except tiiat 3,3-di(3,4-dichlorobenzyl)-2-in- 
dolinone (tiie product of Preparation X) was the starting material employed in place of 3-(3,4-dichloro 
45 t)enzylidene)-2-indolinone, using tine same molar proportions as before. In this particular case, the cor- 
responding final product obtained was 3,3-di(3,4-dichlorobenzyl)-2-oxo-indoline-1 -acetic acid benzyl 
ester (obtained as an oil). The yield of pure product was 48% of the tiieoretical value. 

PREPARATION CO 

50 

The procedure described in Preparation G was repeated except that 3-(3,4-dlchloro-a-methylbenzyl)- 
3-methyl-2-indolinone (the product of Preparation Y) was the starting material employed in place of 3- 
(3.4-dichlorobenzylidene)-2-indolinone, using the same molar proportions as before. In this particular 
case, the conresponding final product obtained was 3-(3.4-dichloro-a-metiiylbenzyl)-3-methyl-2-oxo-in- 
55 doline-1 -acetic add benzyl ester (obtained as an oil). The yield of pure product was 79% of ttie tiieoreti- 
cal value. 

EXAMPLE 1 

60 A suspension consisting of 2.28 g. (0.0052 mole) of dS"3-(3.4-didilorobenzylidene)-2-oxo-indoline-1- 
acetic add benzyl ester as the semihydrate (tiie product of Preparation G) and 1.0 g. of 5% palladium-on- 
carbon catalyst In 50 ml. of ethyl acetate containing 2 ml. of glacial acetic add was hydrogenated at at- 
mospheric pressure until the uptake of hydrogen gas ceased (-3 hours). Thin layer chromatography 
analysis, using chlorofonn/metiianol (9:1 volume) as tiie eiuant, showed no beriyi ester present at 

65 
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this point and revealed a single product at Rf=0.50. The reaction solution was then filtered through Celite 
(diatomaceous earth) to remove the catalyst, and the resulting filtrate was subsequently concentrated 
invacuo to a pale yellow foam. Recrystallization of the latter material from aqueous ethanol then gave a 
white solid product consisting of 1.325 g. (73%) of pure 3-(3,4-dichlorobenzyl)-2-oxo-indoline-1 -acetic 
5 add, m.p. 1 68-171 *C.; mass spectrum, mie 351/349, 

Anal . Calcd. for C17H13NO3CI2: C. 58.30; H, 3.74; N. 4.00. Found: C, 58.54; H. 3.88; N, 3.91. 

EXAMPLE 2 

10 The hydrogenolysis procedure described in Example 1 was repeated except that 5-chloro-3-(3,4- 
dlchlorobenzylidene)-2-oxo-indoIine-1 -acetic add benzyl ester as the quarter-hydrate (the product of 
Preparation H) was the starting material employed in place of the semihydrate of cis-3-(3,4-dichloroben- 
zylidene)-2-oxo-indoline-1 -acetic add benzyl ester. In this particular case, the corresponding final prod- 
uct obtained was 5-chloro-3-(3.4-dichtorobenzyl)-2-oxo-indoline-1 -acetic acid isolated as the dicy- 

15 dohexylamine salt. m.p. 148-150'O. after recrystallization from ethanol/diethyl ether. The yield of pure 
product was 1 8% of the theoretical value. 

EXAMPLE 3 

20 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3»4-dichloroben- 
zylldene)-6-fluoro-2-oxo-lndoline-1 -acetic add benzyl ester as the quarter-hydrate (the product of 
Preparation I) was the starting material employed In place of the semihydrate of c!s-3-(3,4-dichloro-ben- 
zylidene)-2-oxo-indoline-1 -acetic acid benzyl ester. In this particular case, the con^esponding final prod- 
uct obtained was 3-(3,4-dichlorobenzyl)-6-fluoro-2-oxo-indoline-1 -acetic acid, isolated as the dlcy- 

25 dohexylamine salt, m.p. 157-160*»C. (decomp.) after recrystallization from diethyl ether/pentane. The 
yield of pure product was 28% of the theoretical value. 

EXAMPLE 4 

30 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)- 5,6-dimethoxy-2-oxo-indoline-1 -acetic add benzyl ester (the product of Preparation J) was 
the starting material employed in place of the semihydrate of ds-3-(3.4-dichlorobenzvlidene)-2-oxo-in- 
doline-1 -acetic add benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4-dichlorobenzyl)-5.6-dimethoxy-2-oxo-indoline-1 -acetic add, isolated as the dicyclohexylamine salt. 

35 m.p. 222-223*»C. (decomp.) after recrystallization from diethyl ether. The yield of pure product was 17% 
of the theoretical value. 

EXAMPLE 5 

40 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zylidene)-6-methoxy-2-oxo-indoline-1 -acetic add benzyl ester (the product of Preparation K) was the 
starting material employed in place of the semihydrate of £la-3-(3.4-didilorobenzylidene)-2-oxo-indo- 
line-1 -acetic add benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4-dichlorobenzyl)-6-methoxy-2-oxo-indoline-1 -acetic add. isolated as the dicyclohexylamine salt, 

45 m.p. 182-183**C. after recrystallization from diethyl ether. The yield of pure product was 81% of the theo- 
retical value. 

EXAMPLE 6 

50 The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloroben- 
zyiidenej-2-oxo-indoIine-1-a-methyl)acetic add benzyl ester (the product of Preparation L) was the 
starting material employed in place of the semihydrate of cis-3-(3.4-dichlorobenzylidene)-2-oxo-indo- 
line-1 -acetic add benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4-dichlorobenzyl)-2-oxo-indoline-1-(a-methyl)acetic add. isolated as the semihydrate of the dicy- 

55 dohexyl amine salt. m.p. 94-96'C. (decomp.) The yield of pure product was 57% of the theoretical value. 

EXAMPLE 7 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3,4-dichloro-a- 
60 methylbenzylidene)-2-oxo-indoline-1 -acetic add benzyl ester (the product of Preparation M) was the 
starting material employed in place of the semihydrate of ds-3-(3.4-dichIorobenzylidene)-2-oxo-indo- 
line-1 -acetic add benzyl ester. In this particular case, the corresponding final product obtained was 3- 
(3,4^ichloro-a-methylbenzyl)-2-oxo-indoline-1 -acetic add. m.p. 175-177*0. (decomp.) after recrystalli- 
zation from aqueous ethanol. The yield of pure product v/as 50% of the theoretical value. 

65 
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EXAMPLE 8 

The hydrogenolysis procedure described in Example 1 was repeated except that the semihydrate of 1.2- 
dihyd^o-sfii^o-inde^[2.3']indolin-2'-one-1'-acetic add benzyl ester (the product of Preparation Z) was 
5 the starting material employed in place of the semihydrate of ds-3-(3.4-dichloroben2ylidene)-2-oxo-in- 
dollne-1 -acetic add benzyl ester. In this particular case, the con^esponding final product obtained was 
1.2-dihydro-sB!ro-inden[2.3']lndolin-2'-one-1' -acetic add, isolated as the dicydohexylamine salt, m.p. 
185-187''C. after recrystallizalion from ethanol/diethyl ether. The yield of pure product was 13% of the 
theoretical vailue. 

10 

EXAMPLE 9 

The hydrogenolysis procedure described in Example I was repeated except that 5(6)-chloro-1 ,2-dihy- 
dro -sDiro -indenf2.3nindolin-2'-one-r -acetic add benzyl ester (product of Preparation AA) was the 
15 starting material employed in place of the semihydrate of cis-3-(3.4-dichlorobenzylidene-2-oxo-indoline- 
1 -acetic add benzyl ester. In this particular case, the con^spondlng final product obtained was 5(6)- 
chloro-1,2-dihydro-seiro-indenl2.3']indo!in-2'-one-1'-acetic add. isolated as the dicydohexylamine salt, 
m.p. 135-1 36*'C. (decomp.) after recrystallization from ethanol/pentane. The yield of pure product was 
89% of the theoretical value. 

20 

EXAMPLE 10 

The hydrogenolysis procedure described in Example 1 was repeated except that 3,4-di(3,4-dlchlo- 
robenzyt)-2-oxo-indoline-1 -acetic add benzyl ester (the product of Preparation BB) was the starting ma- 
25 teriat employed in place of the semihydrate of ds-3-(3,4-dichlorobenzylidene)-2-oxo-lndoline-1 -acetic 
add benzyl ester. In this particular case, the corresponding final product obtained was 3.3-di(3,4- 
dichIorobenzyl)-2-oxo-indoline-1 -acetic add. isolated as the dicydohexylamine salt, m.p. 185-186''C. af- 
ter recrystallization from diethylether/pentane. The yield of pure product was 65% of tiie theoretical val- 
ue. 

30 

EXAMPLE 11 

The hydrogenolysis procedure described in Example 1 was repeated except that 3-(3.4-dichloro-a- 
methylbenzyl)-3-methyl-2-oxo-indoline-1 -acetic add benzyl ester (tiie product of Preparation CC) was 
35 the starting material employed in place of cis-3-(3,4-dichlorobenzylidene)-2-oxo-indoline-1 -acetic acid 
benzyl ester. In this particular case, the corresponding final product obtained was 3-(3,4-dich!oro-a- 
methylbenzyl)-3-methyi-2-oxo-indoline-1 -acetic acid. Isolated as the dicydohexylamine salt, m.p. 151- 
153*'C. after recrystallization from diethyl ether. The yield of pure product was 72% of the theoretical 
value. 

40 

EXAMPLE 1 2 

A solution consisting of 1.8 g. (0.0473 mole) of 3-(3,4-dichlorobenzyl)-6-methoxy-2-oxo-indoline-1- 
acetic add as the dicydohexylamine salt (tiie product of Example 5) dissolved in 60 ml. of methylene chlo- 

45 ride was cooled to 0'»C. while under a nitrogen atmosphere and treated witii 9.5 ml. (0.095 mole) of 1M bo- 
ron tribromlde in methylene chloride, which was added in a dropwise manner over a period of 1.5 minutes. 
Upon completion of tiiis step, the resulting reaction mixture was stinred for a period of 15 minutes and 
then allowed to warm to 25'C. over a period of one hour to give a clear red solution. At this point, anoth- 
er 10 ml. portion of 1M boron tribromlde in methylene chloride was added to the mixture, which was then 

50 stirred overnight (-18 hours) at 25K5. and subsequentiy poured over 100 ml. of ice water. The product 
thus obtained was then extracted from the aqueous layer, first with methylene chloride and then witii 
ethyl acetate, and the combined organic layers were subsequently washed once with water and once with 
brine, followed by drying over anhydrous magnesium sulfate. After removal of the drying agent by 
means of filtration and the solvent by means of evaporation under reduced pressure, there was ob- 

55 talned a viscous oil (yield, 1.7 g.) as the residue. The latter material was subsequently dissolved in 150 ml. 
of anhydrous diethyl ether and treated with 2.4 ml. (-2.5 equivalents) of dicydohexylamine and tiien al- 
lowed to crystallize. In this way. there was readily obtained tiie conresponding crystalline dicydohexy- 
lamine salt, which was thereafter recovered by means of filtration, washed witii diethyl ether and pen- 
tane. and then dried in vacuo to constant weight to ultimately afford 1.7 g. (65%) of pure 3-(3,4-dichlo- 

60 robenzyl)-6-hydroxy-2-oxo-indoline-1 -acetic add (as the dicydohexylamine salt), m.p. 141-144'C. 
(decomp.). Recrystallization of the latter material from dietiiyl ether did not raise tfie melting point. 

EXAMPLE 13 



65 



The following oxindole-1-alkanoic acid final products of Examples 1-12. respectively, were tested at a 
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concentration level of lO-sM for their ability to reduce or inhibit aldose reductase enzyme activity m 
the procedure of S. Hayman et al., as described in the Jounnal of Bi ological Chemistry. Vol. 240, p. 877 
(1965) and as modified by K. Sestanj et ai. in U.S. Patent No. 3,^1.383. In every case, the substrate ern- 
ployed was partially purified aldose reductase enzyme obtained from human placenta. The results ob- 
tained with each compound are expressed below in temns of their percent inhibition of enzyme activity 
(%) with respect to the particular concentration level chosen (lO-^M): 



10 



15 



20 



25 



Compound 


% Inhibition 
at 10"^ 


Product of Example 1 


92 


Product of Example 2 


88 


Product of Example 3 


68 


Product of Example 4 


55 


Product of Example 5 


81 


Product of Example 6 


25 


Product of Example 7 


94 


Product of Example 8 


66 

• 


Product of Example 9 


71 


Product of Example 1 0 


20 


Product of Example 1 1 


72 


Product of Example 1 2 


79 
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Claims for the Contracting States: BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . An oxindole-1-alkanoic acid compound of the fomnula: 




or 



COOH 




=0 



55 



60 



65 



I II 

or a Ci-Ce alkyi ester or a primary amide derivative thereof, or a base salt of said acid with a phamnaco- 
logically acceptable cation, wherein ^ ^ „ 

X is hydrogen and is hydrogen, hydroxy, fluorine, chlorine, bromine. C1-C4 alkyI or C1-C4 alkoxy; or 
X and XI, when taken separately, are each chlorine. C1-C4 alkyl or C1-C4 alkoxy. and when taken to- 
gether are -OCH2(CH2)nO- at the 4,5-, 5.6- or 6.7-positions of the molecule wherein n is zero or one; 

Ri is hydrogen or methyl; ^ . ^ „ , . ^ u • 

R2 is hydrogen. CrC4 alkyl or phenylalkyi having up to three carbon atoms m the alkyl moiety wherein 
said phenylalkyi is optionally substituted with up to two chlorine substituents on the phenyl ring; 
R3 is naphthyimethyl, furfuryl, thenyl, benzothienylmethyl, benzoxazolylmethyl, benzothiazolylmethyl or 
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phenylalkyi having up to three carbon atoms in the aikyi moiety wherein said phenylalkyi is optionally sub- 
stituted with up to two identical or non-Identical substituents on the phenyl ring, said identical substitu- 
ents being fluorine, chlorine, bromine, trifluoromethyl. C1-C4 aikyI or C1-C4 alkoxy and said non-identi- 
cal substituents being chlorine, methyl, methoxy or trifluoromethyl; and 
5 Y is hydrogen, fluorine, chlorine. C1-C4 alkyi or Ci-Ca alkoxy. 

2. A compound as claimed in daim 1 of the formula I wherein X is hydrogen and is hydrogen, hy- 
droxy, fluorine, chlorine or C1-C4 alkoxy; X and X^. when taken separately, are each C1-C4 alkoxy; Ri is 
hydrogen or methyl; and R2 and R3 are each hydrogen. C1-C4 alkyi or phenylalkyi having up to three car- 
bon atoms in the alkyi moiety wherein said phenylalkyi is ring-substituted with up to two chlorine atoms on 

10 the phenyl ring. 

3. A compound as claimed in claim 2 wherein X is hydrogen and Xi is hydrogen, hydroxy., chlorine or 
methoxy; Ri and R2 each hydrogen, and R3 is 3,4-dichloroben2yl or 3,4-dichloro-a-methylben2yl. 

4. A compound as claimed in claim 3 wherein X^ is hydrogen. 

5. A compound as claimed in claim 3 wherein X\ is hydroxy at the 6-position of the molecule and R3 is 
15 3,4-dichlorobenzyl. 

6. A compound as claimed in claim 3 wherein Xi is chlorine at the 5-position of the molecule and R3 is 
3.4-dichlorDben2yl. 

7. A compound as claimed in claim 3 wherein Xi is methoxy at the 6-position of the molecule and R3 is 
3,4-dichloroben2yl. 

20 8. A compound as claimed in claim 1 of the formula II wherein X is hydrogen and Xi is hydrogen, hy- 
droxy, chlorine or methoxy; Ri is hydrogen, and Y is hydrogen, hydroxy, chlorine or methoxy. 

9. A compound as claimed in claim 8 wherein Xi is hydrogen and Y Is hydrogen or chlorine at the 5(6)- 
position of the molecule. 

10. A pharmaceutical composition suitable for oral administration comprising a pharmaceutically ac- 
25 ceptable canrier and a compound as claimed in claim 1 in an amount effective for the treatment of diabe- 
tes-associated chronic complications. 

1 1. A compound as claimed in any one of claims 1 to 9 for use as a medicament 

12. The use of a compound as claimed in any one of claims 1 to 9 for the manufacture of a medicament 
for treating dlabetes-assodated chronic complications. 

30 

Claims for the following Contracting States: AT; GR; ES 

1 . A process for preparing a 3-substituted 2-oxo-indoline-1 -alkanoic add compound of the fomriula: 




Y 



I II 

55 

or a CrCe alkyi ester or a primary amide derivative thereof, or a base salt of said acid with a pharmaco- 
logically acceptable cation, wherein X is hydrogen and Xi is hydrogen, hydroxy, fluorine, chlorine, bro- 
mine, C1-G4 alkyi or C1-C4 alkoxy; or X and Xi, when taken separately, are each chlorine. C1-C4 alkyi 
or C1-C4 alkoxy, and when taken together are -OCH2{GH2)nO- at the 4,5-, 5,6- or 6,7-positions of the 
60 molecule wherein n is zero or one; Ri is hydrogen or methyl; R2 Is hydrogen, C1-C4 alky! or phenylalkyi 
having up to three carbon atoms in the alkyi moiety wherein said phenylalkyi is optionally substituted witii 
up to two chlorine substituents on the phenyl ring; R3 is naphtiiyimethyl. furfuryl. thenyi, benzotiiienylme- 
thyl, benzoxazolylmethyl, benzothiazolylmetiiyl or phenylalkyi having up to three cartxjn atoms in tiie 
alkyi moiety wherein said phenylalkyi is optionally substituted with up to two identical or non-identical sub- 

65 
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stituents on the phen/l ring, said identical substituents being fluorine, chlorine, bromine, trifiuoromethyl, 
C1-C4 alkyi or C1-C4 alkoxy and said non-identical substituents being dilorine, methyl, methoxy or trif- 
iuoromethyl; and Y is hydrogen, fluorine, chlorine, C1-C4 alkyl or C1-C4 alkoxy, characterized by sub- 
jecting an appropriately sut>stttuted 2K)Xo-indoline-1-alkanoic add aralkyi ester of the fomiula: 

5 



10 



15 



20 




III ■ IV 

wherein X, Xi, Y and are alt as previously defined, R is an aralkyi blocking group, and R4 and R5 are 
each as previously defined for Rz and R3 except that R4 is always other than hydrogen, or R4 and R5, 
when taken together, form the divalent groups =R6 where Rb is naphthylidene, furfurylidene, thenyli- 

30 dene, benzothienylmethyiidene, benzoxazolylmethylidene, benzothiazolylmethylidene or phenylalkylidene 
having up to three carbon atoms in the alkylidene moiety wherein said phenylalkylidene is optionally sub- 
stituted with up to two identical or non-identical substituents on the phenyl ring, said identical substitu- 
ents being fluorine, chlorine, bromine, trifiuoromethyl. C1-C4 alkyl or C1-C4 alkoxy and said non-identi- 
cal substituents being chlorine, methyl, methoxy or trifiuoromethyl, is subjected to the action of hydrogen 

35 in the presence of a noble metal catalyst until the reductive-hydrogenolysis reaction to form the desired 
3-substituted 2-oxo-indoline-1-alkanoic acid of structural formula I or II is substantially complete and, 
when required, converting a compound of aforesaid structural formula I or II wherein is methoxy to a 
corresponding compound wherein Xi Is hydroxy and thereafter, when required, converting said acid fi- 
nal product to a Ci-Ce alkyl ester or a primary amide derivative thereof or to a base salt of said add with 

40 a pharmacologically acceptable cation. 

2. A process as claimed in claim 1 . characterized by the fact that the aralkyi blocking group of R in the 
starting material of structural formula III or IV ts benzyl. 

3. A process as dalmed In claim 1 . characterized by the fact that the noble metal catalyst employed in 
the reaction is palladium-on-cart3on. 

45 4. A process as daimed in daim 1 . charaderized by the fact that said readion is carried out in a reac- 
tion-inert organic solvent in the presence of a minor amount of an add. 

5. A process as claimed in daim 4, characterized by the fact that said reaction is conducted at a pres- 
sure ranging from 103.4 to 344.7 kPa (15 to 50 psi) hydrogen and at a temperature that is in the range of 
from about OK), up to about 50*C. 

50 6. A process as daimed In claim 1 wherein the compound prepared Is 3-(3,4-dichlorobenzyl)-2-oxo-in- 
doline-1 -acetic add. 

7. A process as claimed in claim 1 wherein the compound prepared Is 3-(3,4-dichloro-a-methyIbenzyl)- 
2-oxo-indoline-1 -acetic add. 

8. A process as claimed in claim 1 wherein the compound prepared is 5-chloro-3-(3,4*dichlorobenzyl)- 
55 2-oxo-indoline-1 -acetic add. 

9. A process as daimed in daim 1 wherein the compound prepared is 6-methoxy-3-(3,4-dichloroben- 
zy1)-2-oxo-indoline-1 -acetic add. 

10. A process as claimed in daim 1 wherein the compound prepared is 6-hydroxy-3-(3,4-dichloroben- 
zyl)-2-oxo-indoline-1- acetic add. 

60 

PatentansprQche fOr die Vertragsstaaten: BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Oxindol-1-alkansaure-Verbindung mit der Fomtel 

65 
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Oder 




II 
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Oder eln Ct-Ce-Alkylester- oder primSres Amld-Derivat hiervon Oder ein Basen-Salz dieser Saure mit 
einem pharmakologisch annehmbaren Katlon. worin X Wasserstoff bedeutet und Xi Wasserstoff, Hy- 
droxy, Ruor, Chlor, Brom, Ci-C4-AIkyl oder Ct-C4-Alkoxy ist. oder worin X und X^, wenn sie einzelne 
Gajppen darstellen. jeweiis Chlor, Ci-C4-Alkyl oder Ci-C4-Alkoxy bedeuten. und dann. wenn sie zu- 
sammen eine Gruppe bilden. in 4,5-, 5.6-oder 6,7-Stellung des MoIekOls -OCH2(CH2)nO- darstellen, 
wobei n null oder eins bedeutet, 
Ri Wasserstoff oder Methyl darstellt, 

R2 Wasserstoff, Ci-C4-Alkyl oder PhenylalkyI mit bis zu drel Kohienstoffatomen in der Alkylgruppe ist, 
wobei dieses PhenylalkyI fakultativ mit bis zu zwei Chlor-Substituenten am Phenylring substituiert ist, 
Ra Naphthylmethyl, Furfuryl, Thenyl. Benzothienylmethyl. Benzoxazolylmethyl, Benzothiazolylmethyl 
Oder PhenylalkyI mit bis zu drel Kohienstoffatomen in der Alkylgruppe 1st. wobei dieses PhenylalkyI am 
Phenylring fakultativ mit bis zu zwei identischen oder nicht identischen Substituenten substituiert ist wo- 
bei die identischen Substituenten Ruor, Chlor. Brom. Trifluonnethyl, Ci-C4-Alkyl oder Ci-C4-Alkoxy 
sind und die nicht identischen Substituenten Chlor. Methyl, Methoxy oder Trifluormethyl sind. und Y 
Wasserstoff, Ruor. Chlor, CT-C4-Alkyl oder Ct-C4-Alkoxy ist. 

2. Verbindung nach Anspruch 1 mit der Forme! I. worin X Wasserstoff ist und Xi Wasserstoff. Hy- 
droxy. Ruor, Chlor oder Ci^4-Alkoxy ist, X und X\ wenn sie einzelne Gruppen darstellen, jeweiis Cr- 
C4-Alkoxy sind, Ri Wasserstoff oder Methyl bedeutet und Rg und R3 jeweiis Wasserstoff. Cr-C4-Alkyl 
Oder PhenylalkyI mit bis zu drei Kohienstoffatomen In der Alkylgruppe darstellen, wobei das genannte 
PhenylalkyI mit bis zu zwei Chloratomen am Phenylring ringsubstituiert ist. 

3. Verbindung nach Anspruch 2. worin X Wasserstoff 1st und Xi Wasserstoff, Hydroxy, Chlor oder 
Methoxy bedeutet. Ri und R2 jeweiis Wasserstoff sind und R3 3,4-Dichlorbenzyl oder 3,4-Dichlor-al- 
pha-methyibenzyl ist. 

4. Verbindung nach Anspruch 3. worin X^ Wasserstoff ist. 

5. VeriDindung nach Anspruch 3, worin Xi Hydroxy in 6-StelIung des MolekQIs ist und R3 3,4-Dichlor- 
benzyl ist. 

6. Verbindung nach Anspruch 3, worin X^ Chlor in 5-Stel!ung des Molekuls ist und R3 3,4-Dichlorben- 
zyl ist 

7. VertDindung nach Anspruch 3, worin X^ Methoxy in 6-Stellung des MolekOls ist und R3 3,4-Dichlor- 
benzyl ist. 

8. Verbindung nach Anspruch 1 mit der Formel II, worin X Wasserstoff ist und X^ Wasserstoff. Hy- 
droxy. Chlor Oder Methoxy bedeutet, Ri Wasserstoff ist und Y Wasserstoff. Hydroxy. Chlor oder Me- 
thoxy ist 

g, Vertjindung nach Anspruch 8. worin X' Wasserstoff ist und Y Wasserstoff oder Chlor in 5(6)-Stel- 
lung des MolekOls ist. 

10. Pharmazeutische Zusammensetzung, die sich fur die orale Verabreichung eignet, enthaltend einen 
pharmazeutisch annehmbeiren Trager und eine Verbindung nach Anspruch 1 in einer Menge, die fOr die 
Behandlung von mit Diat}etes assoziierten chronischen Komplikationen wirksam ist 

11. Verbindung nach einem der AnsprOche 1 bis 9 fQr die Venvendung als Medikament 

12. Venwendung einer Verbindung nadi einem der AnsprOdie 1 bis 9 fOr die Herstellung eines Medika- 
mentes fQr die Behandlung von mit Diabetes assoziierten chronischen Komplikationen. 
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Patentanspruche fur die Vertragsstaaten: AT, GR, ES 

1. Verfahren zum Herstellen elner 3-substituierten 2-Oxoindonn-l-alkansaure-Verbindung mit der 
Formel 

5 



10 



15 



20 




Y 



Oder eines Ci-C6-Alkylester- oder primaren Amid-Derivates hiervon oder eines Basen-Salzes dieser 
Saure mIt einem pharmakologisch annehmbaren Katlon. worin X Wasserstoff bedeutet und X1 Wasser- 
stoff, Hydroxy. Ruor. Chlor, Brom. Ci-C4-Alkyi oder Ci-CvAlkoxy ist. oder worin X und X\ wenn sie 
30 einzelne Gruppen darstellen, jeweils Chlor. Cl-C4-Alkyl oder Ci-C4-Alkoxy bedeuten. und dann. wenn 
sie zusammen eine Gruppe bilden. in 4,5-. 5,6- oder 6.7-Stellung des MolekOls -OCH2(CH2)nO darstel- 
len, wobei n null oder eins bedeutet, 
Ri Wasserstoff oder Methyl darstellt, 

R2 Wasserstoff, Ci-C4-Alkyl oder PhenylalkyI mh bis zu drei Kohlenstoffatomen in der Aikylgruppe 
35 ist, wobei dieses PhenylalkyI fakultativ mit bis zu zwei Chlor-Substituenten am Phenylring substitulert Ist. 

Fb Naphthylmethyl, Furfuryl, Thenyl. Benzothienylmethyl. Benzoxazolylmethyl, Benzothlazolylmethyl 
Oder PhenylalkyI mU bis zu drei Kohlenstoffatomen In der Aikylgruppe ist, wobei dieses PhenylalkyI am 
Phenylring fakultativ mit bis zu zwei identischen oder nicht identischen Substituenten substitulert ist, wo- 
bei die identischen Substituenten Fluor, Chlor, Brom, Trifiuormethyl, Ci-C4-Alkyl oder Ci-C4-Alkoxy 
^ sind und die nicht identischen Substituenten Chlor, Methyl. Methoxy oder Trifluonnethyl sind, und Y 
Wasserstoff. Fluor, Chlor. Ci-C4-Alkyi oder Ci-C4-Alkoxy ist, dadurch gekennzeichnet, daB man ei- 
nengeeignet substituierten 2-Oxo-indoIin-1-alkansaure-aralkylester mit der Fonmel: 




65 
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worin X, X\ Y und jeweils wie voranstehend definiert sind, R eine Aralkyl-Blockierungsgruppe ist und 
R4 und Rs jeweils die wie vorstehend fOr R2 und R3 gegebene Definition besitzen, mit der Anderung, daB 
R4 immer eIne andere Bedeutung als Wasserstoff hat, Oder R4 und Rs, wenn sie zusammen eine Gruppe 
bilden, die divalente Gruppe Rs bilden, wobei Re Naphthyliden, Furfuryliden, Thenyliden. Benzothienyl- 

5 methyliden, Benzoxazolylmethyliden, Benzothiazolylmethyliden oder Phenylalkyliden mit bis zu drei Koh- 
lenstoffatomen in der Alkyliden-Gruppe darstellt, wobei dieses Phenylalkyiiden fakultativ mit bis zu zwei 
identischen oder nicht identlschen Substltuenten am Phenylring ringsubstituiert ist. wobei die Identi- 
schen Substituenten Ruor, Chlor. Brom, Trifluormethyl, Ci-C4-AIkyl oder Ci-C4-Alkoxy sind und die 
nicht identischen Substituenten Chlor, Methyl, Methoxy oder Trifluonnethyl sind, in Gegenwart eines 

10 Edelmetallkatalysators der Einwirkung von Wasserstoff untenwirft, bis die reduktive Hydrogenolyse- 
Reaktion zur gewunschten 3-substituierten 2-Oxo-indolin-1-alkansaure mit der Stmkturformel I oder II 
im wesentlichen vollstSndig ist. und. wenn erforderllch, die Verbindung der vorgenannten Strukturfor- 
mel I Oder II. worin Methoxy bedeutet, in eine entsprechende Verbindung Oberfuhrt. worin X^ Hy- 
droxy bedeutet, und danach, wenn erforderiich, dieses SSure-Endprodukt in ein Ci-Ce-Alkylester- 

15 Oder primSres Amld-Derivat davon oder in ein Basensalz dieser SSure mit einem pharmakologisch an- 
nehmbaren Kation QberfQhrt. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Aralkyl-Blockierungsgmppe von R 
In der Ausgangssubstanz mit der Strukturfomael lit oder IV Benzyl ist. 

3. Verfahren nach Anspmch 1, dadurch gekennzeichnet. daB der fQr die Reaktion eingesetzte Edel- 
20 metallkatalysator Palladium auf Kohle ist. 

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Umsetzung in einem reaktionsiner- 
ten organischen Solvens in Gegenwart einer kleineren Menge an SSure durchgefQhrt wird. 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet. daB die Umsetzung in einem Druckbereich 
von 103. 4 bis 344. 7 kPa (15 bis 50 psi) Wasserstoff und bei einer Temperatur durchgefQhrt wird, die im 

25 Bereich von etwa O^'C bis hln zu etwa 50°C liegt 

6. Verfahren nach Anspmch 1, worin die hergestellte Verbindung 3-(3,4-Dichlorbenzyl)-2-oxo-indo- 

lln-1-essigsaure ist, 

7. Verfahren nach Anspmch 1, worin die hergestellte VertDindung 3-(3.4-Dichlor-alpha-methylben- 
zyl)-2-oxo-indolin-1 -essigsaure ist 

30 8. Verfahren nach Anspmch 1, worin die hergestellte Verbindung 5-Chlor-3-(3.4-dichlorbenzyl)-2- 
oxo-indolin-1 -essigsaure ist. 

9. Verfahren nach Anspmch 1, worin die hergestellte Veriilndung 6-Methoxy-3-(3,4-dichlorbenzyl)- 

2-oxo-indolin-1-essigsdure ist 

10. Verfahren nach Anspruch 1. worin die hergestellte Verbindung 6-Hydroxy-3-(3.4-dichlorbenzyl)- 
35 2-oxo-indolin-1-essigsaure ist 

Revendications pour les etats contractants: BE, CH, DE, FR, IT, LI, LU, NL, SE 

1 . Compost d'acide oxindole-1-alcanoTque de formules: 

40 



45 



50 



55 



60 




ou ester rfalkyle en Ct-Ce ou derive amide primaire rfun tei compost, ou sel de base dudit adde avec un 
cation pharmaceutlquement acceptable, formules dans lesquelles: 
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X repr&ente I'hydrog&ne et repr&ente lliydrogfene, un groups hydroxy, fluoro, chloro, bromo, 
alkyle en Ct-C4 ou alcoxy en C1-C4; ou 

X et X\ lorsqulls sont pris s§par6ment, sont identiques ou diff6rents et repr6sentent un radical 
chloro, alkyle en C1-C4 ou alcoxy en C1-C4 et, lorsqu'il sont pris ensemble, represented une 
5 chaine -OCH2(CH2)nO- en positions 4,5-, 5.6-, ou 6,7- de la molecule, n repr6sentant zero ou un; 

Ri represente I'hydrogdne ou un groupe m^thyle; 

R2 repr6sente Thydrogene. un groupe alkyle en C1-C4 ou ph§nylalkyle ayant jusqu'a trois atomes de 
carbone dans la parte alkyle, ledit groupe ph§nylalkyle Stant eventuellement substitue par jusqu'd deux 
substituants chloro sur le noyau phenyle; 

10 Ra est un radical naphtylmethyle, furfuryle, th§nyle, benzothi§nylmethyIe, benzoxazolylmethyle, ben- 
zothiazolymethyle ou phenylalkyle ayant jusqu'a trois atomes de carbone dans la partie alkyle. ledit grou- 
pe phenylalkyle etant eventuellement substitu6 par jusqu'Si deux substituants identiques ou non sur le 
noyau phenyle, lesdits substituants identiques etant des groupes fluoro, chloro. bromo, trifluorom6thy- 
le. alkyle en C1-C4 ou alcoxy en C1-C4 et lesdits substituants non identiques etant des radicaux chloro. 

15 methyle, methoxy ou trifluorom6thyle; et 

Y represente l*hydrog6ne, un radical fluoro. chloro, alkyle en C1-C4 ou alcoxy en C1-C4. 

2. Compose selon la revendicatlon 1 de fomriule 1 dans laquelle X repr6sente rhydrog6ne et X^ repre- 
sente I'hydrogene. un groupe hydroxy, fluoro, chloro ou un groupe alcoxy en C1-C4; X et Xi, lorsqu'lls 
sont pris s6parement, represented chacun un groupe alcoxy en C1-C4; Ri represente Thydrogine ou 

20 un groupe methyle; R2 et R3 representent chacun I'hydrogene. un groupe alkyle en C1-C4 ou phenylalky- 
le ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit groupe phenylalkyle etant substitue 
sur le cycle phenyle par jusqu'a deux atomes de chloro. 

3. Compose selon la revendication 2 dans lequel X represente I'hydrogene et X^ represente I'hydro- 
gene. un groupe hydroxy, chloro ou methoxy; Ri et R2 represented chacun I'hydrogene et R3 est un 

25 groupe 3,4-dichloro-a-benzyle ou 3,4-dichloro-a-methylbenzyle. 

4. Compose selon la revendication 3 dans lequel represente I'hydrogene. 

5. Compose selon la revendication 3 dans lequel Xi est un groupe hydroxy en posltion-6 de la molecule 
et R3 est un groupe 3,4-dlchlorobenzyle. 

6. Compose selon la revendication 3. dans lequel Xi represente un radical chloro en position-5 de la 
30 molecule et Ra est un groupe 3.4-dichlorobenzyle. 

7. Compose selon la revendication 3. dans lequel X^ est un groupe methoxy en position-6 de la molecu- 
le et R3 est un groupe 3,4-dichlorobenzyle. 

8. Compose selon la revendication 1 de fomnule II dans laquelle X represente I'hydrogene et X^ repre- 
sente I'hydrogene. un groupe hydroxy, chloro ou methoxy; Ri represente I'hydrogene et Y represente 

35 I'hydrogene, un groupe hydroxy, chloro ou methoxy. 

9. Compose selon la revendication 8. dans lequel X^ represente Thadrogene et Y represente I'hydro- 
gene ou un groupe chloro en position-5(6) de la molecule. 

10. Composition phamiaceutique convenant a I'administration orale comprenant un support phanmaceu- 
tiquement acceptable et un compose selon la revendication 1 en quantite efficace pour le traitement des 

40 complications chroniques assodees au diabete. 

11. Compose selon i'une quelconque des revendlcations 1 a 9, pour son utilisation comme nriedlcament 

12. Utilisation du compose selon I'une quelconque des revendlcations 1 a 9, pour la fabrication d'un me- 
dicament destine au traitement des complications chroniques assodees au diabete. 

45 Revendlcations pour les etats contractants: AT, GR, ES 

1. Precede de preparation d'un compose adde 2-oxoindoline-1-alconoTque-3-substitue de formules: 
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un ester d'alkyle en Ci-Cs ou d'un derive amide primaire d'un tel compos6, ou d'un sel de base dudit aci- 
de avec un cation pharmacologiquement acceptable, formules dans lesquelles: 

X represente I'hydrogfene et Xi repr§sente I'hydrogene, un groupe hydroxy, fluoro. chloro, bromo. 
alJwIe en Cr-C4 ou alcoxy en C1-C4; ou . . ^ ^- • 

X et XI lorsqu'ils sont pris separement, sont identiques ou differents et reprdsentent un radical 
chloro. alkyle en O-C4 ou alcoxy en C1-C4 et, lorsqu'ils sont pris ensemble, represented une 
chaTne -OCH2(CH2)nC>- en positions 4,5-, 5,6-, ou 6.7- de la molecule, n representant zero ou un; 

Ri represente I'hydrog&ne ou un groupe methyle; .... ^ 

R2 repr§sente I'hydrogfene, un groupe alkyle en C1-C4 ou phenyialkyle ayant jusqu k trois atomes de 
carbone dans la partle alkyle. ledit groupe phenyialkyle 6tant 6ventuellement substitu6 par jusqu'& deux 
substrtuants chloro sur le noyau phenyle; . , xxu 1 u 

R3 est un radical naphtylmethyle, furfuryle. thenyle. benzothienylmethyle, benzoxazolylmethyle, ben- 
20thia20lylm§thyle ou phenyialkyle ayant jusqu'a trois atomes de carbone dans la partie alkyle, ledit grou- 
pe phenyialkyle etant eventuellement substitu§ par jusqu'^i deux substrtuants identiques ou non sur le 
noyau phenyle, lesdits substituants identiques §tant des groupes fluoro, chloro. bromo. tnfiuoromethy- 
le, alkyle en C1-C4 ou alcoxy en C1-C4 et lesdits substituants non identiques 6tant des radicaux chloro, 
methyle. m6thoxy ou trif!uorom6thyle.; et • ^ 

Y represente I'hydrogene, un radical fluoro, chloro, alkyle en C1-C4 ou alcoxy en C1-C4, caractens6 
en ce qu'll consiste k soumettre un ester d'aralkyle de I'acide 2-oxo-indoline-1-alcanoique convenable- 
ment substitud de formules: 
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dans lesquelles X. Y et Ri sont tels que pr6c6demment d^finis, R est un groupe de blocage aralkyle 
et R4 et Rs sont chacun comme prec§demment definis pour Ra et R3 except^ que R4 est touijours diffe- 
rent de ThydrogSne, ou R4 et Rs, lorsqu'lls sont pris ensennble, fonment des groupes divalents =R6 ou Re 
est un groupe naphtylid6ne» furfuryliddne, th6nylidfene, benzothi§nytm6thylidene, benzoxazolylm^thyli- 

5 d^ne, benzothiazolylmethylidenei ou ph^nylalkylld^ne ayant jusqu'^ trois atomes de carbone dans la par- 
tie alkylid^ne, ledit groupe phenylalkylidene 6tant eventuellement substitu6 par Jusqu'a deux substituants 
Identiques ou non sur le noyau ph§nyle, lesdits substituants identiques ^tant des radicaux fluoro, diloro, 
bromo, trtfluoromethyle, alkyle en C1-C4 ou alcoxy en Ct-C4 et lesdits substituants non identiques etant 
des radicaux chloro. m6thyle, methoxy ou trifluoromSthyle, k Taction de I'hydrog^ne en presence d'un ca- 

10 talyseur de m§tal noble Jusqu'^ ce que la reaction de r^duction-hydrog^notyse pour former Tacide 2-oxo- 
indoline-1-alcanoTque 3-substitue voulu de formule structurelle I ou II soit senslblement totale et, le cas 
echeant, a transformer un compost repondant a ladlte formule structurelle I ou II dans laquelle Xi est un 
groupe m6thoxy en un compost con*espondant dans lequel Xi est un groupe hydroxy puis, le cas 
echeant, k transformer ledit produit final adde en un ester d'alkyle en Ci-Ce ou en un d^riv6 amide ami- 

15 de primaire d'un tel compost ou en un sel de base dudit acide avec un cation pharmacologiquement ac- 
ceptable. 

2. Proc6d6 selon la revendlcation 1, caracterise en ce que le groupe de blocage aralkyle de R dans la 
mati^re de depart de formule stmcturelle III ou IV est un radical benzyte. 

3. Precede selon la revendication 1, caracteris§ en ce que te catalyseur de m^tal noble employ^ dans 
20 la reaction est du palladium sur carbone. 

4. Precede selon la revendlcation 1, caracterise en ce que la reaction est mise en oeuvre dans un sol- 
vant organique Inerte vIs-^-vIs du milieu reactionnel en presence d'une quantlt6 mineure d'acide. 

5. Precede selon la revendication 4, caracterise en ce que la reaction est mise en oeuvre a une pres- 
sion comprise dans la gamme allant de 103,4 h 344,7 kPa k une temperature comprise dans la gamme al- 

25 lant d'envlron 0*C k environ SCC. 

6. Proc6d6 selon la revendication 1, dans lequel le compost pr^par^ est I'aclde 3-(3,4-dichloroben- 
zyl)-2-oxo-indoline-1 -ac§tique. 

7. Procede selon la revendication 1, dans lequel le compose prepare est I'adde 3-(3,4-dichloro-a-m§- 
thylben2yl)-2-oxo-indoline-1-acetique, 

30 8. Precede selon la revendication 1, dans lequel le compose prepare est Tacide 5-chloro-3-(3,4-di- 
chlorobenzyt)-2-oxo-indoline-1-ac6tique. 

9. Proced6 selon la revendication 1 , dans lequel le compos6 prepare est Tadde 6-methoxy-3-(3,4-di- 
chlorobenzyl)-2-oxo-indolIne-1-ac6tique. 

10. Proced6 selon la revendication 1, dans lequel le compos6 prepare est I'acide 6-hydroxy-3-(3,4-di- 
35 chlorobenzyl)-2-oxo-indoline-1 -acetique. 
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